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THE  OCCURRENCE  OF  GROUND  WATER  IN  THE  TIJERAS  SOIL  CONSERVATION  DISTRICT 


BERNALILLO  COUNTY,  NET/  MEXICO 

By 

TOM  0.  MEEKS 
Assistant  Regional  Geologist 


ABSTRACT 

This  report  shows  location  of  wells  for  which  data  was  obtained,  and 
depth  to  the  water  table,  in  a  portion  of  the  Tijeras  Soil  Conservation 
District.    Lack  of  municipal  water  supply  over  much  of  the  area 
necessitates  the  use  of  wells  for  domestic  and  stock  use  and  for 
irrigation  of  lands  located  above  the  irrigation  canals. 

The  important  geological  formations  within  the  area  which  affect  ground 
water  occurrence  are  Quaternary  and  Tertiary  sedimentary  deposits  with 
interbedded  volcanics.    Both  the  Quaternary    and  the  Tertiary  beds  are 
sources  of  ground  water  within  the  area. 

The  slope  of  the  water  table  in  the  valley  area  is  about  five  feet  to 
the  mile  down  the  valley,  which  closely  approximates  the  gradient  of 
the  river.     Slope  of  the  water  table  beneath  the  mesas  is  generally 
toward  the  river  and  to  the  south,  although  local  variations  occur. 

The  quality  of  water  obtained  within  the  area  is,  in  most  places, 
satisfactory,  although  no  water  analyses  have  been  made  in  connection 
with  this  study.    In  general,  the  deeper  wells  obtain  softer  water 
than  the  shallow  wells,  and  the  water  from  we lis  over  80  feet  deep 
in  the  valley  may  bo  expected  to  be  of  good  quality. 
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INTRODUCTION 


Purpose  and  Scopo  of  tho  Investigation 


This  roport  is  intended  as  a  guido  in  the  development  of  water  wells 
for  irrigation,  stock  and  domestic  use  within  the  Tijeras  Soil  Conser- 
vation District,     Tho  district  includes  a  large  portion  of  the  area 
in  the  vicinity  of  Albuquerque,    Actual  boundaries  of  tho  district 
aro  somewhat  vague  and,  as  tho  extreme  western  portion  of  tho  potential 
district  contains  very  few  cooperators  at  prosont,  this  portion  of  tho 
district  has  not  been  included  heroin, 

Tho  investigation  was  mado  to  determine  tho  approximate  depth  to  the 
water  table  within  the  area  and  to  ascertain  possible  yields  to  bo 
expected  from  wells  "therein.     Tho  investigation  v/as  in  tho  nature  of 
a  reconnaissance  and,  of  necessity,  must  leave  unanswered  many 
quostions  regarding  ground  water  within  tho  area.    No  attempt  has 
been  mado  to  measure  water  levels  or  to  compute  the  amount  of  ground 
water  recharge.    Adjusted  aneroid  elevations  checked  against  U,  S. 
Goological  Survey  Topographic  maps  wore  used  for  the  most  part  in 
determining  elevations  at  well  sites.    Elevations  for  some  of  tho 
wells  of  the  City  of  Albuquerque  wore  furnished  by  tho  City, 

Tho  depth  to  water  as  shown  on  tho  map  is  basod  on  reported  water 
levels  and  is  thus  subject  to  soma  inaccuracies,    A  few  depths  measured 
by  the  U,  S,  Goological  Survey  in  1941  do  not  vary  appreciably  from  tho 
reported  levels  in  tho   samo  wolls.    Used  with  an  understanding  of 
its  limitations,  tho  map  should  servo  as  a  guide  for  drilling  for  water 
in  tho  area. 

Location  and  Extent  of  the  Area 

The  boundaries  of  the  Tijeras  district  are  not  clearly  defined  but 
they  roughly  comprise  the  area  bounded  on  the  north  by  Sandoval  county, 
on  the  south  by  the  south  boundary  of  the  Isleta  Indian  Reservation,  on 
the  east  by  the  Sandia  and  Manzano  Mountains,  and  on  the  west  by  the 
Rio  Puerco. 


Actually  only  a  small  part  of  this  area  is  within  the  district 
although  the  size  of  the  district  is  growing  steadily  by  petition 
of  individuals.    This  growth  by  petition  necessarily  makes  the 
district  an  assemblage  of  individual  farms  and  blocks  of  farms  and 
ranches  scattered  throughout  the  area  but  confined  for  the  most 
part  to  the  Rio  Grande  Valley, 

Previous  Investigations 

The  first  published  information  concerning  ground  water  in  the  Kiddle 
Rio  Grande  Valley  is  contained  in  U.  3.  Geological  Survey  ITater  Supply 
Paper  188  by  W,  T.  Lee,  published  in  1907.     This  report  deals  briefly 
with  ground  water  conditions  naar  Albuquerque. 

The  only  detailed  analysis  of  ground  water  resources  of  this  area  is 
contained  in  a  report  by  C,  V,  Theis,  published  in  1938.    This  study 
included  an  intensive  survey  of  the  depth  to  water  in  the  Middle  Rio 
Grcmda  Valley  and  was  made  under  the  auspices  of  tho  National  Resources 
Committee  Rio  Grande  Joint  Investigation  in  1936.    Tho  study  was  con- 
tinued in  1937  in  cooporation  with  tho  State  Enginoor  of  Nov/  Mexico 
and  in  1938  in  cooporation  with  tho  Middle  Rio  Grande  Conservancy 
District, 

An  investigation  pertaining  to  City  of  Albuquerque  wells  and  a  plan 
for  future  dovolopmont  of  tho  municipal  supply  is  containod  in  a 
roport  by  Hasio  and  Groon,  Consulting  Engineers  of  Lubbock,  Texas, 
dated  August,  1948. 

Acknowlo  dgmont  s 

C.  V.  Thois  and  Clyde  S.  Conover  of  tho  U.  S,  Geological  Survoy 
roviowod  tho  preliminary  draft  of  tho  report  and  suggosted  rovisions, 
Thoy  also  mado  availablo  the  logs  and  other  information  on  wo lis 
containod  in  their  filos.    Harold  B,  Elmondorf,  Dan  H»  Griswold,  and 
E,  M,  Thorp  also  road  tho  roport  and  offcrod  many  suggestions.  Many 
rosidonts  of  tho  aroa  supplied  information  about  thoir  wolls.  Mr. 
Charlos  E.  Walls,  City  Manager  of  Albuquorquo,  and  Mr.  Phillip 
Lynodockor  of  tho  City  Water  Dopartmont  furnishod  logs  of  wolls 
and  other  information  rogarding  city-ownod  wells.    Shorman  A,  Wongord, 
Howard  Shoots,  and  Van  and  A.  D.  Turnor,  furnished  numerous  woll 
logs  and  othor  information  on  wolls.  Sol  Taylor  furnishod  information 
on  yields,  drawdowns  and  dopth  to  wator  for  sovoral  wolls,    E.  T«  Hoard. 
Jack  Rinor,  Frod  Hunnicut,  Joo  Turnor  and  Erby  VJhito,  well  drillors 
of  Albuquorquo,  also  furnished  information  on  wolls  within  tho  aroa. 
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GEOLOGY 


The  Tijoras  Soil  Conservation  District  includos  tho  northern  portion 
of  tho  Albuquerquo  -  Be Ion  Basin,  a  subdivision  of  tho  Rio  Grando 
depression  which,  in  turn,  lies  within  the  Basin  and  Range  Physio- 
graphic province. 

Tho  Albuquerque  valloy  which  is  noarly  coincidont  with  tho  Tijoras 
Soil  Conservation  District  is  soparatod  from  tho  Bo Ion  valloy  by  a 
partial  constriction  at  Isleta.    This  constriction  is  not  a  canyon 
but  only  a  narrow  place  in  the  flood  plain,  formed  by  the  outcrop 
of  a  layer  of  basalt. 

The  area  lies  in  a  structural  depression  formed  in  late  Tertiary 
time,  principally  by  downfaulting.    It  is  bounded  on  the  east  by 
the  uplifted  block  of  the  Sandia  and  Manzano  mountains  and  on  the 
west  by  a  complex  fault  zone  which  was  established  as  a  zone  of 
weakness  during  the  early  Tertiary  warping  of  the  Colorado  Plateaus. 

Following  the  orustal  disturbances,  streams  eroded  the  Carboniferous 
and  the  Mesozoic  sedimentary  rocks,  and  the  early  and  middle  Tertiary 
volcanic  rocks  and  deposited  sediment  in  the  depression.  Contemporary 
volcanism  produoed  local  basaltic  lava  flows,    Tho  resulting  basin 
deposits  and  the  interbodded  basalt  constitute  tho  Santa  Fe  formation 
of  Mioceno-Pliocone  age. 

Following  the  post-Santa  Fe  deformation,  an  extensive  erosion  surface 
was  graded  to  the  ancostral  Rio  Grande  which  nearly  followod  its 
prosent  course  but  was  then  400  to  500  foot  above  tho  present  channel. 

The  formations  outcropping  in  tho  Tijoras  Soil  Conservation  District 
consist  almost  entirely  of  Tertiary  and  Recent  sodiments  and 
intorbedded  volcanic  rocks.    Upper  Cretaceous  sediments  outcrop  in 
tho  extreme  westorn  portion  of  the  aroa,  and  uplifted  granite  capped 
by  Magdalona  limostono  in  tho  Sandia  and  Manzano  mountains  occurs  on 
tho  eastern  border  of  tho  district.    As  the  formations  older  than  tho 
Santa  Fe  havo  little  boaring  upon  ground  water  in  the  aroa,  thoy  will 
not  bo  further  discussed. 

Tho  Santa  Fo  formation  was  doposited  in  a  subsiding  structural 
depression.    Its  charactor  reflects  tho  matorials  comprising  tho 
highor  land  masses  to  tho  oast,  wost  and  north.     The  Santa  Fo  form- 
ation consists  of  sand,  gravel,  silt,  and  clay,  laid  down  in  a 
hotorogenoous  mixture  of  axial  rivor  gravols,  alluvial  fan  deposits, 
and  playa  bods.    It  outcrops  in  a  narrow  bolt  along  tho  eastorn  edge 
of  tho  Rio  Grando  flood  plain  and  in  a  similar  narrow  bolt  near  tho 
Rio  Puerco.    It  undorlios  almost  tho  entire  district  but  for  tho  most 
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part,  is  overlain  by  Recent  alluvium  and  blow  sand.    The  thickness 
of  the  Santa  Fe  is,  considered  to  bo  in  excess  of  2,000  feet. 
Mr.  Leslie  Love  — '  roports  a  woll  drilled  by  the  Middle  Rio  Grande 
Conservancy  Distriot  near  the  present  Municipal  Beach  reachod  a 
dopth  of  2,600  foet  without  encountering  bod  rock. 

On  tho  wost  mesa,  tho  Recent  materials  consist  of  a  thin  deposit  of 
alluvium  and  blow  sand  overlying  tho  Santa  Fo,    Tho  oast  mosa  consists 
of  a  low  torraco  surmountod  by  coalescing  alluvial  fans, 

Tho  Rio  Grando  flood  plain  deposits  are  tho  most  important  of  tho 
rocont  sodimonts  as  sourcos  of  wator.    In  addition  to  tho  flood 
plain  deposits,  two  typos  of  torracos  havo  boon  developed.    They  aro: 
those  rosulting  from  deposition  of  fans  by  tributaries,  with 
subsequent  latoral  planation  by  tho  rivor,  and  those  built  by  tho 
main  stream,     Tho  Rio  Grando  by  latoral  planation  has  largely  romovod 
tho  doposits  that  it  had  laid  down  at  highor  grades, 

Tho  broad  flood  plain  of  tho  rivor    is  a  conspicuous  feature,  Tho 
doposits  undorlying  tho  flood  plain  consist  of  unconsolidated  sand, 
gravol,  silt  and  clay.    Tho  dopth  of  tho  flood  plain  doposits  is 
unknown  but  logs  of  some  wo lis  in  the  valloy  indicate  a  thickness 
of  botwoon  70  and  150  foot  overlying  tho  Santa  Fo  formation, 

Thore  is  no  sharp  dividing  lino  botwoon  tho  Rocont  alluvium  and 
tho  Santa  Fo  formation,  and  it  may  bo  assumed,  for  hydrological 
purposos,  that  tho  Quaternary  matorial  although  not  so  woll 
oonsolidatod  is  a  continuation  of  Santa  Fo  deposition. 


Ground  water  is  tho  wator  in  tho  zono  of  saturation  beneath  tho 
land  surfaco  of  tho  oarth.    It  oxists  in  numorous  voids,  or  intorsticos, 
in  tho  matorials  it  occupios,  and  is  tho  sourco  of  supply  for  wolls 
and  springs.    If  tho  wator  is  confined  by  an  ovorlying  impervious 
stratum  and  is  under  prossuro  it  is  said  to  bo  confined  wator  or 
artosian  wator.      Unconfinod  ground  wator  is  said  to  bo  under  wator 
tablo  conditions.     Tho  wator  tablo  may  bo  defined  as  tho  uppor 
surfaco  of  tho  zono  of  saturation.    Tho  surfaco  of  tho  water  in  a 
woll  gonorally  stands  at  tho  wator  tablo. 


GROUND  WATER 


Lovo,  Loslie,  Oral  communication 


Tho  wator  tablo  is  not  a  lovol  surfaco  but  an  irrogularly  slop- 
ing surfaco.    Irrogularitios  may  bo  causod  by  difforoncos  in 
thicknoss,  difforoncos  in  pormoability  of  wator-boaring  forma- 
tions or  by  unoqual  additions  or  withdrawals  of  ground  wator. 
Tho  movomont  of  wator  is  in  gonoral  in  tho  diroction  of  tho 
groat ost  slopo  of  tho  wator  tablo.    Tho  rato  of  movomont, 
assuming  a  uniform  cross  sectional  aroa  and  uniform  pormoability 
of  tho  aquifor,  is  proportional  to  tho  hydraulic  gradiont  and 
tho  pormoability  of  tho  wator-boaring  matorial.    In  tho  Tijoras 
Soil  Conservation  District,  tho  wator  tablo  slopos  in  tho  gonoral 
diroction  of  tho  surfaco  drainago. 

Tho  slopo  of  tho  wator  tablo  in  tho  valloy  portion  of  tho  aroa 
is  about  fivo  foot  to  tho  milo  down  tho  valloy,  which  is 
practically  tho  samo  as  tho  gradiont  of  tho  rivor.     Tho  wator 
tablo  bonoath  tho  oast  mosa  varios  in  tho  rato  of  fall,  but  in 
diroction  tho  fall  is  toward  tho  west  and  south, 

Dovolopmont  of  Ground-V/ator  Supplios 

Ground  wator  is  obtainod  from  wolls  in  tho  Tijoras  Soil  Conserva- 
tion District  for  public  supply,  irrigation,  industrial,  domestic 
and  livostock  uso.    Whon  wator  is  pumped  from  a  wall,  tho  water 
lovol  is  doprossod  in  tho  woll  and  in  tho  formation  surrounding 
tho  woll.    Tho  amount  of  loworing  in  foot  is  callod  tho  drawdown. 

Tho  drawdown  is  roughly  proportional  to  tho  quantity  of  wator 
pumpod  and  invcrsoly  proportional  to  tho  pormoability  of  tho 
aquifor;  honco  tho  drawdown  gonorally  is  small  in  wolls  that  obtain 
wator  from  woll  sortod  gravol  and  coarso  sand  but  may  bo  oxcossivo 
in  wolls  in  loss  pormoablo  matorials  that  contain  fino  sand,  silt 
or  clay.    Tho  rato  of  pumping  in  gallons  por  minute  per  foot  of 
drawdown  is  callod  tho  spocific  capacity  of  tho  woll.    In  this  aroa 
roportod  spocific  capacitios  vary  from  7  to  395  in  wolls  for  which 
pumping  tosts  and  drawdown  moasuromonts  oro  availablo.  Tho 
spocific  capaoity  of  395  for  woll  number  60  appears  high,  and  may 
bo  duo  to  inaccurate  roporting. 

"Whon  a  woll  is  pumpod,  tho  wator  tablo  in  tho  vicinity  of  tho  woll 
doclinos  and  takes  a  form  similar  to  that  of  an  invortod  cono, 
callod  tho  cono  of  doprossion,    Tho  woll  is  at  the  apex  and  tho 
slopo  of  tho  cono  is  groatost  noaror  tho  woll  and  bocomos  loss  at 
incroasod  distances  from  tho  woll,  until  a  point  is  roached  whoro 
tho  drawdown  is  imporcoptiblo.    The  distanco  to  this  point  is 
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callod  tho  radius  of  influonco  and  tho  circular  area  described 
by  this  radius  is  called  the  area  of  influence  of  the  well. 
The  radius  and  area  of  influence  are  not  constant  but  continue 
to  increase  at  a  diminishing  rate  with  increased  length  of  pump- 
ing of  the  well.    Only  until  the  radius  of  influence  reaches  an 
area  of  rejected  ground  water  recharge  or  ground  water  discharge, 
such  that    an  amount  of  water  equal  to  that  discharged  by  the 
well  can  be  added  to  the  aquifer  or  prevented  from  leaving  tho 
aquifor,  does  the  area  of  influence  reach  equilibrium.    If  the 
discharge  of  tho  well  is  incroasod,  the  drawdown  at  any 
particular  distance  is  increased,  but  tho  radiujn  of  influonco  is 
not  immediately  affoctod. 

Due  to  tho  lenticular  charactor  of  tho  Tortiary  and  Quaternary 
doposits,  both  in  plan  and  section,  no  accurate  prodictions  can 
be  made  as  to  tho  occurrence  of  any  ono  aquifor  at  a  specific 
location  or  depth.    Good  wator-producing  gravols  in  ono  well  may 
bo  entirely  absent  in  a  nearby  well.    It  soems  logical  to  as sumo 
that  tho  lonticular  bods  aro  olongatod  in  tho  axial  direction 
of  tho  valloy  and  a  comparison  of  strata  in  wells  is  likoly  to 
show  moro  uniformity  in  this  diroction  than  transvorso  to  tho 
rivor  valloy,    Whothor  this  condition  may  oxtond  bonoath  tho  mosa 
aroas  cannot  be  dotorminod,  duo  to  widor  spacing  of  tho  wo lis, 

f 

GROUND  WATER  OCCURRENCE  BY  AREAS 
Valloy  Aro  a 

Tho  valloy  aroa  of  tho  Tijoras  Soil  Conservation  District  oxtends 
along  tho  rivor  for  a  distance  of    from  20  to  25  milos,  from 
Sandoval  County  on  tho  north  to  Valoncia  County  on  tho  south. 
In  width,  tho  aroa  varies  from  about  two  milos  to  throo  and-a-half 
milos.    Tho  dopth  to  the  water  tablo  within  tho  valloy  varios  from 
a  few  foot  to  75  foot.     In  gonoral,  the  wator  tablo  is  within  8 
foot  of  tho  surface  throughout  tho  flood  plain  aroa  although  along 
tho  margins  of  tho  valloy,  groator  depths  to  wator  occur. 

In  tho  valloy,  ground  wator  is  depondod  upon  to  supply  countless 
homes,  as  a  supply  of  irrigation  wator  on  a  fow  farms,  for 
considerable  industrial  uso,  and  as  tho  only  source  of  supply  for 
tho  city  of  Albuquerque,      Dopths  of  walls  for  domestic  uso  rango 
from  10  to  15  foot  in  some  dug  wolls  to  moro  than  100  foot  in 
some  drilled  wolls.     Irrigation  wolls  aro  gonorally  loss  than 
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a  hundred  feet  in  depth  and  some  industrial  wells,  where  quality  is 
of  little  importance,  are  less  than  100  feet  deep.    Wells  us.exi  for 
Public  supply  generally  exceed  100  feet  in  dopth.    The  Public 
Service  Company  well  No.  3  was  drilled  to  a  depth  of  723  feet. 

The  City  of  Albuquerque  has  drilled  approximately  25  wells  to  supply 
the  city  water  system  and  two  additional  wells  are  being  drilled  at 
the  present  time.    These  wells  range  in  depth  from  65  feet  to  716 
feet.     In  addition,  the  city  has  drilled  throe  wells  to  supply  the 
municipal  bathing  beach.    The  city  wells  are  located  generally  along 
a  north-south  line  in  close  proximity  to  north  Broadway.  Although 
the  depth  of  the  wells  varies  considerably,  their  s  ecific  capacity 
is  fairly  uniform. 

Most  of  the  irrigation  wells  in  the  valley  are  located  south  of 
Albuquerque  and  on  both  sides  of  the  river.    Many  of  these  wells  are 
for  the  irrigation  of  land  located  above  the  irrigation  canals 
although,  in  recent  yoars,  a  shortage  of  surface  water  for  irrigation, 
especially  in  tho  lower  reaches  of  the  area,  has  caused  several 
individuals  to  drill  wells  for  supplemental  supply  during  periods 
of  water  shortago  in  tho  canals* 

Almost  all  of  the  irrigation  wells  in  the  valley  are  less  than 
100  foot  deop  and  rango  in  diameter  from  8  inches  to  16  inches,  and 
in  output  from  about  450  to  1200  gallons  per  minute.    The  deepest 
irrigation  well  on  record  is  at  the  mouth  of  Tijoras  Canyon  and  has 
a  dopth  of  315  feet.     This  well  is  reported  to  yield  750  gallons 
per  minute,  with  a  specific  capacity  of  19.7 

It  is  doubtful  whether  any  extensive  development  of  ground  water 
for  irrigation  will  be  undertaken  in  the  valley  area  served  by 
tho  irrigation  canals  although  a  considerable  numbor  of  irrigation 
wells  may  bo  drillod  for  uso  as  a  supplemental  supply  during 
periods  of  shortage  of  surface  water.    Tho  necessity  of  paying 
tho  Consorvancy  tax  of  approximately  $6.00  per  acre  per  yoar  will 
prohibit  many  persons  from  installing  wolls  as  a  source  of  irrigation 
wator. 

Many  of  tho  larger  industrial  users  maintain  their  own  wolls  as  a 
source  of  supply.    Tho  yiold  of  many  of  those  wolls  is  unknown. 
Tho  greatest  yiold  roported  is  for  tho  woll  of  the  Sandia  Sand 
and  Gravel  Company  on  North  Highland  Road,  which  produces  1100 
gallons  per  minute. 
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Sourco  of  Ground  Uator  for  tho  Valloy  Aroa 

The  sourcos  of  ground  wator  in  tho  valloy  aroa  aro:     undo rf low  from 
the  mesas  on  both  sides  of  valley,  seepage  from  the  river,  seepage 
from  canals  and  irrigated  lands,  and  local  rainfall.    Underflow  from 
the  mesas,  seepage  from  the  river,  and  seepage  from  irrigated  lands 
and  canals  are  all  important  in  ground  water  recharge  but  their 
relative  importance  could  not  be  determined  within  the  scope  of  this 
investigation, 

In  the  aggregate,  a  considerable  amount  of  ground  water  must  come 
from  the  higher  lands  bordering  the  valley,  especially  from  the  east 
mesa.    The  general  slope  of  the  water  table  under  this  aroa  is  toward 
the  east  margin  of  the  valley  and  supports  this  theory.    Any  other 
disposal  of  the  ground  water  under  the  mosas  is  almost  certainly 
blocked.    The  relatively  imporvious  mass  of  tho  Sandia  and  Manzano 
mountains  provonts  ground  wator  movomont  to  tho  oast.    Movement  to 
tho  west  is  cut  off  by  rolativoly  imporvious  bods  of  Cretaceous 
rocks  and  by  tho  fault  zone,  proviously  mentioned.    An  incroaso  in 
the  amount  of  ground  wator  supplied  by  tho  mosas  may  havo  occurrod 
sinco  drainago  systems  havo  been  installed,    Tho  incroaso  in  woll 
•development  in  tho  valloy  during  tho  past  fow  yoars  may  also  havo 
caused  an  increaso  in  tho  inflow  to  this  aroa, 

Tho  loworing  of  tho  water  tablo  at  any  point  begins  a  loworing  of 
hydrostatic  prossuro  that  gradually  oxtonds  farther  and  farther  from 
tho  initial  point  and  causes  inflow  from  increasingly  more  remote 
localities.    As  the  water  coming  into  the  drained  areas  moves  from 
more  distant  areas,  the  gradient  under  which  it  moves  decreases. 
Hence,  with  the  lowering  of  the  water  table  in  the  valley  by  drainage, 
the  quantity  of  ground  water  inflow  from  the  mesas  must  havo  been 
increased  by  withdrawal  from  storage.    This  inflow  will  gradually 
decrease  until  a  new  equilibrium  is  established* 

In  the  Barr  district,  Thei       found  that  considerable  water  moved 
into  tho  valley  area  from  tho  direction  of  the  mesa.    The  close 
proximity  to  the  mouth  of  Tijeras  arroyo  and  the  fanning  out  of 
flood  waters  east  of  tho  railroad  may  have  some  effect  on  tho 
ground -v/ator  contribution  in  this  aroa, 

Zj    Theis,  C.V.    Ground  water  in  the  Middle  Rio  Grande  Valley,  Not; 

Moxicoj  Regional  Planning,  Part  VI,  Tho  Rio  Grande 
Joint  Investigation  in  the  Upper  Rio  Grande  Basinj 
Vol.  1,  pp,291,  National  Resources  Committee,  1938. 
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Thois  — i  ostimatod  that  an  avorago  of  0,5  cubic  foot  por  socond  por 
linoal  milo  of  valloy  bordor  v/as  contributod  to    tho  ground  wator 
supply  of  tho  valloy  from  tho  mosa  aroas,  or  a  total  of  ono  cubic 
foot  por  socond  por  linoal  milo  of  valloy,     Thoro  is  undoubtodly 
gonoral  porcolation  toward  tho  valloy  throughout  its  longth  but 
tho  largost  contributions  coma  from  tho  vicinity  of  tho  arroyos 
which  intormittontly  carry  largo  quantitios  of  wator. 

An  inspoction  of  accompanying  cross  soctions  of  tho  wator  tablo 
rovoals  sovoral  local  variations  in  tho  v/ator  tablo  bonoath  tho 
mosa  aroas.    Low  wator  tablo  aroas  back  from  tho  rivor  indicato 
a  partial  southorly  movomont  of  ground  wator  undor  both  mosas, 
and  indicato  that  a  portion  of  tho  ground-wator  supply  bonoath 
tho  mosa  wost  of  Albuquorquo  may  bo  contributed  to  tho  valloy  furthor 
downs t roam.    A  low  wator  tablo  aroa  noar  tho  oast  odgo  of  tho  valloy 
would  rocoivo  rochargo  from  tho  oast  mosa  and  from  tho  rivor.  Almost 
all  of  tho  city  wolls  aro  locatod  in  or  noar  this  trough  and  pumping 
from  thoso  wolls  is  probably  responsible,  at  loast  in  part,  for 
this  loworing. 

In  tho  vicinity  of  Albuquorquo  and  ospocially  to  tho  south,  soopago 
from  irrigated  lands  is  doubtloss  an  important  source  of  supply  of 
ground  wator.    This  is  indicated  by  a  sharp  drop  in  ground-wator 
lovols  aftor  tho  irrigation  soason.    Although  no  ostimato  can  bo 
mado  of  tho  amount  of  rochargo  from  this  sourco,  it  probably  oquals 
that  from  any  other  source  and  may  exceed  the  contribution  from 
the  mesas. 

Theis  i/  states  that,  during  the    period  from  1918  to  1922,  there 
was  very  little  movement  of  ground  water,  either  into  or  out  of 
the  Rio  Grande  Valley,  in  the  area  above  Albuquerque.    This  may 
indicate  that  ground  water  seepage  from  the  river  during  this 
period  v/as  snail. 

The  ground  water  trough  near  the  east  edge  of  -tne  irrigated  district 
indicates  a  movement  of  water  to  this  trough  from  the  river.  Compari- 
son of  original  reported  water  levels  for  1932  in  city  wells  with  levels 
in  1948  reported  on  a  few  wells  by  Hasie  and  Green  5/  show  drops  of 


5/   Hasie  and  Green,  Master  plan  report,  Y/ater  Tforks  Facilities, 

City  of  Albuquerque,  New  Mexico,  Vol.  I.  Aug. 1948. 


Theis,  C.  V.  Idem.    pp.  283 
Theis,  C.  V.  Op.  Cit.  pp.  289 
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from  five  to  fifteen  feet.    This  trough,  near  the  east  edge  of  the 
irrigated  valley  may  be  attributed  to  the  existence  of  an  ancient 
river  channel  or  to  pumping  from  wells,  or  to  a  combination  of  both. 
The  pumping  has  probably  contributed  to  the  lowering  of  the  water 
table  in  this  area  and  may  have  a  more  pronounced  effect  in  the 
future,  causing  a  greater  movement  of  ground  water  into  the  area. 
Hasie  and  Green  jjy  have  computed  a  possible  v/ater  table  lowering 
of  40  feet  in  20  years  for  the  middle  of  the  city  well  field,  and  a 
maximum  lowering  of  50  foot  over  a  period  of  50  years. 

A  report  by  the  U.  S,  Corps  of  Engineers  l/ covering  a    period  of 
20  months'  record  shows  losses  in  the  river  ranging  from  4  to  15 
cubic  feet  per  second  per  mile  for  the  roach  from  San  Felipe  to 
Is lota.    The  avorago  loss  per  mile  was  7.07  cubic  foot  por  socond 
for  the  period.    Tho  loss  is  proportional  to  the  flow  of  tho  river, 
with  tho  groator  loss  occurring  during  poriod  of  high  flow.  Tho 
porcont  loss  varies  invorsoly  with  tho  amount  of  flow,    Tho  loss 
approachos  100  porcont  for  low  flows  and  docroasos  to  about  8  por- 
cont for  tho  largost  flows.    Thoso  lossos  aro  in  addition  to  tho 
wator  intorcoptod  and  roturnod  to  tho  rivor  by  tho  rivarsido  drains. 
Tho  loss  of  surface  v/ater  by  transpiration  by  plants  within  tho 
channel  bottom  is  considered  small.    Evaporation  from  a  free  water 
surface  at  Albuquerque  is  about  5  feat  por  year.    Assuming  a  river 
channel  1,000  feet  wido,  which  is  on  the  conservative  side,  and  a 
longth  of  44  rivor  miles  for  tho  roach,  the  estimated  loss  duo  to 
evaporation  is  26,620  acre  feot  per  year.     Total  loss  for  the  year, 
as  given  by  the  U,  S.  Corps  of  Engineers  jy ,  is  246,594  acre  foot, 
indicating  a  loss  due  to  seepage  and  transpiration  by  plants  of 
219,974    acre  feet  annually,  or  an  annual  loss  of  4,999  acre  feet  per 
mile. 

The  contribution  to  ground  v/ater  through  seepage  losses  in  the  reach 
between  San  Felipe  and  Isleta  is  thus  shown  to  be  of  considerable 
magnitude.    It  is  probable  that  much  of  this  v/ater  returns  to  the 
channel  as  surface  flow  above  Elephant  Butto  reservoir. 

6/   Hasie  and  Green,  Op.  Cit.  pp.34 

ij    U.  S.  Corps  of  Engineers,  Albuquerque  Dist«,  Rio  Grande  and 

Tributaries,  Nov/  Mexico,  Survey  for  Flood  Control,  Sept.  1,  1947 
Vol.  7,  Appendix  F.    Sedimentations  Table  14  pp.  341 

8/    U.  S.  Corps  of  Engineors,  Idem  pp,341 
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Although  ground  water  may  be  a  new  source  of  supply  within  the  confines 
of  the  district,  for  the  valley  as  a  whole,  it  cannot  he  considered 
as  an  additional  supply.    Ground  water  in  the  valley  is  closely  related 
to  the  surface  supply  and  in  general  water  pumped  from  wells  must  be 
subtraoted    from  the  water  supply  available  in  the  Rio  Grande.  V/ator 
which  is  ground  wator  within  the  limits  of  the  Tijoras  Soil  Conservation 
District  is  tributary  to  the  flow  of  the  Rio  Grande, 


Yields  and  drawdown    were  obtained  for  only  17  wells  in  the  valley  aroa, 
specific  capacity  varies  from  7,8  to  395.    No  correlation  of  aquifers 
between  wells  may  be  made,  either  as  to  depth  or  lateral  distribution. 
In  gonoral,  tho  shallower  wells  drawing  from  tho  hard  wator  zone  show  the 
highost  specific  capacity. 

Studies  by  Hasie  and  Groon       show  tho  radius  of  inf luonco  of  tho 
oity  ^volls  to  bo  approximately  700  feet.    Based  on  this  information, 
thoy  recommend  a  spacing  of  about  1500  feet  for  all  futuro  city  wolls, 
and  a  spacing  of  2,000  foot  for  walls  pumping  1,000  gallons  per  minute. 
Although  measurements  were  made  on  only  two  wells,  the  information 
should  serve  as  a  guide  in  future  well  development. 


9/  Hasie  and  Green,  Op.  Cit.  pp.  32,  Vol,  I 


Yield  of  VfollB 
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TABLE  I.      YIELD  OF  YELLS  IN  VALLEY  AREA 


If 

Map 
Ho. 

Owner 

UErln 
(Feet) 

1 

3  ' 

City  Y/ell  #2 

446 

5 

3 

551 

7  j 

4 

715 

8 

i 

6 

185 

* 

9 

7 

300 

* 

10 

8 

277 

* 

13 

11 

375 

* 

14  : 

12 

356 

* 

17  • 

15 

180 

28 

Tartar 

315 

33  | 

i 

Sandia  Sand  &  Gravel 

212 

45  i 

Creamland  Dairy- 

170 

47  j 

Freeman 

52 

60  i 

i 
i 

Eddy 

100 

* 

96 

A.T.&  S.F.  Tie  Plant 

65 

132  j 

I 

i 

Menaul  School 

152 

* 

City  Y/ell  #3H 

65 

t 

I 


j                 SPECIFIC  CAPACITY 
j   DRAY/-        (Yield  in  Gal. 
YIELD      ;   DOWN         per  Min.  por  foot 
(G.P.M.)  j  (Feet  )  of  Drav/doTOi) 


1,016 

66 

1 

15.4 

1,060 

62 

17 

800 

1  50 

16,2 

867 

45 

19-3 

640 

93 

6.9 

560 

72 

7.8 

720 

77 

9.4 

1,140 

56 

19.8 

1,260 

118 

10.7 

750 

38 

19.7 

1,100 

40  (?)          27. 6(?) 

i 

425 

47 

9. 

1,000 

9 

111. 

1,185 

3 

395. 

1,000 
700 

9 
22 

|  HI- 
31.8 

440 

22 

!  20. 

*      Hasie  and  Green,  City  of  Albuquerque,  New  Mexico 
Master  Plan  Report,  Water  Works  Facilities 
August,  1948.    Vols.  I  and  II. 
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TIJERAS  SOIL  CONSERVATION  DISTRICT 
DIAGRAMMATIC  SECTIONS  SHOWING  DEPTH 
OF  WELLS  AND  WATER  TABLE 

MARCH  1949 
TOM  0  MEEKS 


SOIL  CONSERVATION  SERVICE  -  REGION  6 


West  Mesa 


A  considerable  numbor  of  wells  havo  boon  drillod  on  tho  vrast  mesa. 
The  greatest  concentration  of  wells  is  along  Highway  66  and  in  the 
area  slightly  north  of  the  highway.     Information  on  many  of  theso 
wells  is  not  available  and  such  information  as  is  available  is 
subject  to  inaccuracies.    An  attempt  has  been  made  to  uso  only 
that  information  which  seemed  most  reliable* 

Practically  all  of  the  wells  in  this  area  are  used  for  domestic  and 
stock  water  and  at  least  three  wells  are  used  as  public  supply. 
Two  irrigation  wells  have  been  drilled  to  date  and  indications  are 
that  several  more  may  be  drilled  within  the  next  few  years. 

In  the  vicinity  of  Highway  66,  ground  wator  is  generally  obtainod 
at  approximately  river  level  for  a  distance  of  about  two  miles  vrast 
of  the  rivor.    Wells  farther  west  must  go  below  rivor  level  to 
obtain  wator.    A  water  tablo  aroa  lowor  than  tho  rivor  lovol 
apparently  oxists  about  two-and-a-half  milos  v/ost  of  tho  rivor. 
Wostward  from  this  aroa,  a  slight  riso  is  notod  but  a  depth  of 
approximately  25  foot  bo low  rivor  lovol  is  nooded  to  roach  tho 
wator  tablo  about  four  milos  west  of  tho  rivor,    A  dry  hole  500 
foot  doop  was  drillod  about  five-and-a-half  milos  vrast  of  tho 
rivor.    Tho  bottom  of  this  holo,  at  approximately  olovation  4917, 
is  about  35  foot  bolow  rivor  lovol  but  tho  wator  tablo  was  not 
roachod. 

Although  tho  conclusion  is  admittedly  basod  on  information  which 
is  subjoct  to  somo  inaccuracios,  it  appears  that  very  littlo 
ground  wator  is  contributod  to  tho  valley  from  tho  mosa  aroa  just 
wost  of  Albuquorquo.    A  north-south  movement  in  part  of  tho  aroa 
is  indicatod,  which  suggosts  that  ground  wator  bonoath  tho  mosa 
may  bo  contributod  to  tho  river  valloy  farther  downstream. 

Favorable  Areas 

Woll  No.  62,  noar  tho  natural  gas  pipe  lino,  has  a  roportod  yiold 
of  500  gallons  por  minute  and  shows  a  spocific  capacity  of  71, 
which  is  considerably  groator  than  most  of  tho  valloy  wo lis.  Tho 
woll  is  roportodly  bottomed  in  33  foot  of  woll  sorted,  cloan  gravol. 

Tho  most  likoly  location  for  futuro  irrigation  wolls  appears  to  bo 
in  lino  from  woll  numbor  62  to  woll  numbor  89.    The  lifts  would 
bo  somowhat  groator  than  for  wells  farthor  to  tho  oast  but  yiolds 
should  also  bo  groator. 
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East  Mesa 


Walls  on  tho  oast  mosa  havo  boon  dovolopod  primarily  for  domostic  and 
stock  uso.     Two  wolls  at  tho  Bol  Air  addition  furnish  wator  for  public 
supply,     Tho  Univorsity  of  Nov;  Mexico  obtains  its  wator  supply  from 
throo  wolls,      Sovoral  tost  v/olls  aro  nov;  being  drillod  at  tho 
Sandia  Baso  in  an  attompt  to  dovolop  sufficiont  v/ator  to  supply  tho 
noods  of  tho  projoct. 

Tho  wator  tablo  bonoath  tho  Univorsity  is  approximatoly  15  foot  highor 
than  rivor  lovol.    From  tho  Univorsity  wostward,  it  slopos  to  a 
dopth  approximatoly  15  foot  bolow  rivor  lovol  noar  tho  railroad. 
Eastward  from  tho  Univorsity,  tho  wator  tablo  is  osscntially  lovol 
until,  in  tho  vicinity  of  tho  fairgrounds,  according  to  availablo 
roportod  data,  it  bogins  to  slopo  downward  toward  tho  oast.    Noar  tho 
mountains,  tho  wator  tablo  risos  again  to  an  olovation  of  approximatoly 
40  foot  abovo  rivor  lovol. 

Elovations  of  tho  wator  tablo  indidato  a  gonoral  movomont  to  tho  wost 
and  to  tho  south,    Stoopor  slopos  of  tho  wator  tablo  occur  from  the 
Univorsity  of  Nov;  Mexico  to  tho  valloy  aroa,  and  from  tho  vicinity 
of  Highway  66  to  Tijoras  arroyo. 

A  variation  in  dopth  of  wo lis  occurs  noar  tho  baso  of  tho  mount ains 
and  in  tho  drainago  ways  issuing  from  tho  mountains,    Noar  tho  drainages, 
wator  has  boon  obtainod  at  dopths  of  approximatoly  50  foot*    At  loast 
two  wolls  havo  boon  drillod  on  granito  ridgos  and  apparontly  obtained 
wator  from  tho  woathorod  zone  of  tho  granito.    Yields  of  tho so  wolls 
aro  small, 

Yiold  of  Wolls 

Information  on  yields  of  wolls  and  drawdown  was  obtainod  for  6  wells 
on  tho  east  mosa,    Tho  specific  capacity  ranges  from  14  in  the 
Nazareth  Sanatorium  wolls  to  120  in  tho  Albuquorquo  Sand  and  Gravel 
well.    Although  a  wido  variation  is  shown  in  spocific  capacitios, 
a  notable  foaturo  is  tho  highor  avorago  rato  than  is  shown  in  tho 
valloy  wolls. 
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TABLE  2.      YIELD  OF  WELLS  ON  THE  EAST  MESA 


: 

!  i 

I    MAP  i 
!    No.  i 

DEPTH 
(Foot) 

YIELD 
(G.P.M.) 

DRAW- 
DOWN 
(Foot) 

SPECIFIC  CAPACITY 
(Yiold  in  Gal.  por 
Minuto  por  foot 
of  Drawdown) 

i  31 

Albuq,  Sand  &  Gravel 

154 

■  1,200 

i 

10  120 

i  t 

j  92 

Univ.  N.M.  Ho.  3 

305 

750 

|  16 

47 

!  94 

Old  Oxnard  Fiold 

486 

60 

i 

0 

60 

133 

Nazareth  Sanatorium 

264 

350 

.  25 

14 

134 

Nazaroth  Sanatorium 

290 

350 

25 

14 

135 

! 

1 

Tumor's  Ranch 

500 

10 

50 

QUALITY  OF  WATER 

No  v/ator  analyses  woro  mado  for  this  roport  although  information  on  tho 
quality  of  ground  v/ator  was  obtained  from  othor  sources.    Tho  quality  of 
water  is  highly  important  for  sovoral  reasons.     Tho  practical  uso  of 
v/ator  for  various  industrial  plants  is  largely  controlled  by  the  various 
olomonts  containod  in  tho  v/ator,      Tho  uso  of  irrigation  v/ators  containing 
a  high  porcontago  of  sodium  tonds  to  impair  tho  physical  condition  of 
tho  soil,  v/hilo  tho  uso  of  v/ators  with  a  low  porcontago  of  sodium  tends 
to  maintain  a  good  soil  structure. 

From  tho  data  obtainod,  it  is  ovidont  that,  in  general,  tho  dooper  wators 
aro  somowhat  loss  salino  than  tho  shallow  wators.    Tho  porcontages  of 
sodium  and  of  chlorido  in  doepor  wells,  v/hilo  only  slightly  difforont  from 
thoso  for  shallow  wolls,  aro  appreciably  highor  than  thoso  roportod  for 
surfaco  v/ator. 

Total  salts  and  total  hardnoss,  in  parts  por  million,  of  wator  from  wolls 
shorn  in    Table  3  aro  from  tho  roport  by    Hasio  and  Groon  .  }£/  Largo 
yiolds  of  hard  wator  aro  usually  obtainod  in  tho  city  wolls  at  about  60 
foot*    Soft  v/ator  is  usually  obtainod  at  a  depth  of  about  110  foot. 

10/   Hasio  and  Grcon,  op.  cit.  Fig.  5,  pp.  1,  Vol.  II. 
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For  other  wells  in  the  valley  for  which  soap  hardness  tests  have  been 
made,  soft  water  is  usually  obtained  at  depths  of  about  80  feet, 
although  some  soft  water  is  obtained  in  shallower  wells, 

TABLE  3.    DISSOLVED  SOLIDS  AND  HARDNESS  OF  WATER 
IN  WELLS  IN  PARTS  PER  MILLION. 


MAP 
No. 

owner 

DEPTH 

/  T-\       _  j  \ 

(Feet ; 

Dissolved 
Solids 

Total 
Hardness 

13 

City  Well 

Jli  n 
#11 

375 

279 

127 

14 

#12 

356 

322 

163 

16 

tt  It 

Jit  A 

#14 

168 

998 

568 

17 

it  it 

M  If 

111  1- 

#15 

180 

896 

484 

19 

11  11 

Hi  it 
#17 

276 

264 

130 

It  It 

#3  H 

65 

962 

576 

7 

»  n 

#4 

715 

329 

115 

3 

11  w 

#  2 

446 

309 

112 

5 

»  n 

#3 

551 

338 

106 

8 

u  » 

#6 

185 

256 

131 

9 

n  ti 

§  7 

300 

273  ' 

124 

10 

ii  n 

#8 

277 

473 

248 

12 

it  u 

#10 

405 

281 

134 

Sec.  32,  T.10N.,  R.  3E 

639 

343 

Note:    Water  of  good  chemical  quality  should  not  contain  over  500  P. P.M. 
Dissolved  Solids,    but  1,000  P. P.M.  is  permissible.    Total  hard- 
ness is  reported  in  terms  of  Calcium  Carbonate  (CaCOg). 
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SUMMARY  AND  CONCLUSIONS 


Ground  water  is  available  in  sufficient  quantity  for  most  uses 
throughout  the  area  covered  by  this  investigation.     It  is 
recovered    from  the  recent  alluvium  in  the  valley  and  along 
the  drainages  near  the  mountains.     The  Santa  Fe  formation  is 
the  source  of  water  beneath  most  of  the  mesa  area  and  for  the 
better  quality  water  in  the  valley. 

Large  quantities  of  water  are  available  in  the  alluvium  of  the 
valley  at  depths  of  approximately  60  feet  but  this  water  is  apt 
to  be  hard.    Wells  on  the  mesas  usually  encounter  more  permeable 
aquifers  and  water  is  of  satisfactory  quality  but  the  depth,  for 
most  irrigation  purposes,  may  be  excessive. 

Sufficient  water  may  be  obtained  in  the  alluvium  of  drainageways 
at  the  base  of  the  mountains  for  limited  domestic  and  stock  use. 
This  water  should  bo  of  good  quality. 

There  is  some  evidence  of  a  lowering  of  the  water  table  in  the 
city  field  since  pumping  began,  but  few  original  water  lovols  in 
wells  could  be  obtained  for  comparison  with  present  levols# 
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LOG    OF  YELLS 

MAP  No.  7  -  CITY  YELL  No. 4,  BROADWAY  AND  TIJERAS 

DEPTH  THICKNESS 

(Feet)  (Feet) 

Adobe  .    ~r~.   12  12 

Sand   18  6 

Clay   20  2 

Sand  and  Gravel   26  6 

Sandy  Clay    28  2 

Sand  Rock    32  4 

Clay    34  2 

Sand  and  Gravel    62  28 

Coarse  Sand    66  4 

Packed  Sand    86  20 

Sandy  Clay    91  5 

Sand  and  Gravel    .  •  •  .   93  2 

Sandy  Clay    98  5 

Fine  Sand  and  Streaks  of  Clay   113  15 

Red  clay            .  •   •  •   116  3 

Fine  Sand    126  10 

Yellow  Clay    128  2 

Fine  Sand  and  Streaks  of  Clay      ......  177  49 

Sand  and  Gravel   187  10 

Water  Sand    192  5 

Red  Clay                                                          .  195  3 

Yihite  Clay  and  Rock   206  11 

Quick  Sand    216  10 

Packed  Sand   222  6 

Red  Clay   223|  lh 

Packed  Sand   228i  4-J 

Yihite  Clay    23o|  2 

Packed  Sand   238  8 

Sand  Rock                                                    .  246  8 

Clay    251  5 

Sand  Roc*    254  3 

Sandy  Clay    263  9 

Sand  Rock        ,   271  8 

White  Sandy  Clay    283  12 

Red  Clay    298  15 

Sandy  Clay   303  5 

Yellow  Clay   323  20 

Sand    333  10 

Yellow  Clay  and  Sand   363  30 

Yfeter  Sand   418  55 


MAP  No.  7,  CITY  TffiLL  Ho. 

4,  BROADWAY  AND  TIJERAS 

(Continued) 

DEPTH 

THICKNESS 

(Feet) 

(Feet) 

20 

35 
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MAP  No.  10  -  CITY  WELL  No.  8,  NORTH  BROADWAY 


DEPTH  THICKNESS 
(Feet)  (Foet) 


Brown  Sand   5  5 

Heavy  Gravel      •••  •  15  10 

Brown  Sand  and  Pea  Gravel   24  9 

Heavy  Gravel  and  Brov/n  Sand  -  "water    ...  43  19 

Dry  Black  Gumbo   51  8 

Heavy  Gravel  -  Hater   70  19 

Pea  Gravel,  Coarse  Sand  -  Water   81  11 

Very  Coarse  Sand  -  Water  ••    89  8 

Soft  Brown  Sand   93  4 

Gray  Sand  and  Gravel  -  Water    102  9 

Hard  Packed  Sand,  dry   106  4 

Loose  Gray  Sand  -  Water   135  29 

Loose  Gray  Sand  and  Pea  Gravel  -  Viator  .  .  145  10 

Looso  Gravel  -  Water         .  .      ......  151  6 

Coarso  Gray  Sand,  somo  Gravol  -  Wator    •  •  169  18 

Fine  Gray  Sand   178  9 

Gray  Sandy  Shale    179  1 

Fine  Gray  Sand    200  21 

Coarse  Gray  Sand,  Loose  Sandstone  or 

very  thin  Streaks  of  Sandstone      ....  212  12 

Coarse  Gray  Sand  -  Viator   222  10 

Packed  Brown  Sand   225  3 

Coarso  Gray  Sand  -  Water   237  12 

Fine  Gray  Sand  -  Viator    246  9 

Hard    Gray  Sandstone    249  3 

Brown  Sand    -  Water   277  28 


MAP  No>  20  -  CITY  WELL  Iio.  18,  C0R0ITAD0  PARK 


DEPTH  THICKNESS 
(Poet)  (Foet) 


Stiff  Adobe  .   .   4  4 

Fine  Gray  Sand   17  13 

Fine  Gray  Water  Sand    28  11 

Coarse  Gray  Water  Sand   43  15 

Coarse  Gray  Water  Sand  and  Heavy  Gravel    •  •  .  •  58  15 

Brown  Clay,  Sand  and  Conglomerate   64  6 

Coarse  Gray  Water  Sand  ,   87  23 

Brown  Clay    .....   96  9 

Coarse  Gray  Water  Sand   105  9 

Coarse  Gray  Water  Sand  and  Gravel    •  •   123  18 

Coarse  Gray  Water  Sand,  Streaks  of  Cemented 

Sand  and  Gravel    191  68 

Gray  Water  Sand  -  less  Coarse  Sand    230  39 

Fine  Gray  Water  Sand   248  18 

Gray  Sandstone    ■•»••«•••••••••••  253  5 

Fine  Gray  Water  Sand   261  8 

Sticky  Dense  Brown  Clay      .  .  .  ,   270  9 

Coarse  Gray  Water  Sand   281  11 

Sticky  Dense  Brown  Clay   307  26 

Coarse  Gray  Water  Sand  •  314  7 

Dense  Brown  Clay   326  12 

Fine  Brown  Sand   .......     .  331  5 

Red  Clay  and  Sand   349  18 

Fine  Gray  Water  Sand   368  19 

Dense  Red  Clay      .                                        •  .  .  .  372  4 

Fine  Sand   378  6 

Red  Clay   379  1 

Fine  Sand   386  7 

Red  Clay  ,   390  4 

Fine  Sand   395  5 

Red  Clay   398  3 

Gray  YJater  Sand,  Medium      ....    •   416  18 

Red  Clay   423  7 

Coarse  Gray  Water  Sand   438  15 

Gray  Sand,  Fine   444  6 

Coarse  Gray  Water  Sand  ••••  453  9 


MAP  No.  23    -    CITY  WELL  Ho.  21,  GRACE LAND  ACRES 


DEPTH  THICKNESS 
(Feat)  (Foot) 


Adobe,  sandy  clay,  brown  clay    ••««••...  38  38 

Coarse  sand,  gravel,  boulders,  water  ......  70  32 

Coarse  gray  water  sand,  pea  gravel,  some  coarse 

gravel   88  18 

Brownish  rod  clay  •  93  5 

Clay  conglomerate,  streaks  cemented  sand  ....  98  5 

Fine  gray  water  sand   105  7 

Coarse  gray  water  sand  and  gravel   132  27 

Dense  rod  clay                                                        .  137  5 

Coarse  gray  water  sand  ojid  pea  gravel   161  24 

Hard  gray  cemented  sand  and  gravel  ,  163  2 

Coarse  gray  water  sand  and  gravel.  .......  176  13 

Brown  clay    ...........  179  3 

Gray  water  sand   183  4 

Rod  clay  ,  ,  ,   .  187  4 

Coarso  gray  water  sand,  some  pea 

gravel,  streaks  cemented  sand  212  25 

Coarso  gray  wator  sand  and  gravel  ........  230  18 

Coarso  gray  water  sand,  some  poa  gravel    237  7 

Coarse  gray  water  sand    °  ...........  .  283  46 

Y/hite  clay   287  4 

Tight  brown  sand   288  1 

Donso  brown  clay,  sticky  297  9 

Gray  wator  sand   314  7 

Brown  sandstone,  soft  .   ••  315  1 

Brown  clay  -  siltstone      ............  319  4 

Gray  wator  sand,  stroaks  rod  brown  clay    •  •  •  •  331  2 

Hard  cemented  sand   .......  337  6 

Coarso  gray  wator  sand   364  27 

Donso  brown  clay                                     •••••  374  10 

Gray  wator  sand  •  .  ,  .  •  378  4 

Donso  brown  clay  382  4 

Coarso  gray  wator  sand    ............  391  9 

Hard  gray  comontod  sand  398  7 

Coarso  gray  wator  sand,  somo  poa  gfcavol  ....  407  9 

Donso  brown  clay                                        r.»  413  6 

Tight    gray  sand  ••  418  5 

Coarso  gray  wator  sand,  some  poa  gravol    .  •  •  423  5 
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MAP  No.  25  -  CITY  VJELL  No.  21,  GRACE  LAND  AC  REG  (CONTINUED) 


DEPTH  THICKNESS 
(Feet)  (Feet) 


Light  brown  clay,  very  dense  and  sticky  ....  434  11 

Light  brown  clay  and  gravel  conglomerate     .  .  .  445  11 

Fine  gray  water  sand  •     ....  457  12 

Light  brown  clay,  dense  and  sticky    464  7 

Fine  brown  silty  sand   470  6 

Gray  water  sand   484  14 

Brown  clay  conglomerate     •••*••••     •••  497  13 

Gray  water  sand,  coarse  toward  bottom    •     •  •  •  528  31 

Brovm.  clay  conglomerate   543  15 

Tight  gray  water  sand    548  5 

Brown  sandy  clay  conglomerate                         •     .  553  5 


Coarse  gray  water  sand,  hard  streaks  cemented  sand  578  25 


MAP  No,  28    -  TARTAR  -  AT  MOUTH  OF  TIJERA3  ARROYO 


DEPTH  THICKNESS 
(Feet)  (Feet) 


Top  soil   8  8 

Sand  and  gravel    *  .  .  .   20  12 

Gravel   41  21 

Adobe    46  5 

Sand  and  gravel  .»...  54  8 

Clay  and  gravel  conglomerate    65  11 

Sand  and  gravel  -  water  •  92  27 

Blue  sandy  clay    ...      •  •  •   96  4 

Sand  and  gravel  -  water    .  •  •  110  14 

Brown  sand,  some  pea  gravel    ••«•••■  116  6 

Gray  water  sand,  streaks  red  clay  and  silt  125  9 

Pink  clay  and  rock  conglomerate    •  •  •  •  •  128  3 

Coarse  gray  water  sand    174  46 

Hard  brown  packed  sand  and  soft  sandstone  177  3 

Gray  water  sand,  streaks  brown  sandstone  .  183  6 

Coarse  gray  water  sand      .........  191  8 

Sticky  pink  clay   192  1 


NOTE:    This  well  was  later  deepenod  to  315  feet,  but  no 
log  is  available  for  that  portion. 


MAP  No.  46  -  CASA  GRANDE  LODGE,  Y'JEST  CENTRAL  NEAR  RIVER 


DEFTH  THICKNESS 


(Feet) 

(Fee- 

,   .   45 

45 

5 

  100 

50 

5 

50 

,   165 

10 

10 

10 

25 

10 

30 

5 

25 

5 

25 

10 

MAP  No.  90  -  COCA  COLA  PLANT  -  205  EAST  MARQUETTE 


DEPTH 

THICKNESS 

(Feot) 

(Foot) 

55 

5 

158 

6 

30 

6 

10 

5 

20 

10 

20 

10 

20 

20 

95 

11 

MAP  No.  63  -  3  MILES  ^EST  OF  THE  VOLCANOES,  BOMBING  RANGE  No.l 


DEPTH  THICKNESS 
(Feet)  (Feot) 


Sand  -  stroaks  of  sand  bearing  small  grave 1  218  218 

Soft  sandstone  and  sandy  conglomerate  ....  231  13 

Sand,  heavy,  bearing  coarse  sand  and  pea  gravel  510  279 

Sandy  clay  and  clay  of  reddish  tint      •  •  •  •  756  246 

Cream  colored  or  yellow  clay,  sticky    •  .  •  •  790  34 

Sandy  yellow  clay  •••  •••••  835  45 

Sandy  yellow  clay,  more  clay    ........  862  27 

Soft  sandy  clay  -  wator  at  875    .......  902  40 

Coarse  water  sand,  some  pea  gravel        •  •  •  .  923  21 

Hard  gray  sandstone   929  6 

Coarse  gray  water  sand,  good        .......  933  4 

Pink  clay  .   960  8 

Brown  sandy  clay   979  19 

Sticky  donso  brown  clzxy    983  4 


MAP  No*  91  -  UNIVERSITY  OF  NEW  MEXICO  NO.  2 


DEPTH  THICK1TE3S 
(Foot)  (Foot) 


No  rocord  ......                         .....  156  156 

Coarso  to  medium  sand   174  18 

Light  gray,  silty  marl   189  15 

Light  brown,  somov/hat  limy,  fino  sandstono  200  11 
Medium  to  coarso,  cloan  pobbly  sand,  wator 

stood  at  204    244  44 

Fino  to  medium  sand,  limy  and  clayoy    .  •  •  250  6 

Cloan  medium  sand  260  10 

Sandy  gravel        .  .  .   •  •  265  5 

Modium  sand         .   275  10 

Coarso  sand      •  •   280  5 

Fino  and  modium  sand   291  11 

Modium  to  coarso  sand  ...........  300  9 

Modium  grainod  sand      •••••  •  305  5 

Very  fino  gravol    307  2 

Modium  grainod  sand    310  3 

Vory  fino  gravel   315  5 

Mostly  clay,  somo  modium  sand    .     ,  .  •  •  .  330  15 

Same  as  abovo  ••  350  20 


MAP  No,  95  -  EL  JARDIN  COURT,  EAST  CENTRAL  AVENUE,  SEj  SEC .18,  T.10H. 

R.4E 

DEPTH  THICKNESS 


(Foot) 

(Foot) 

5 

135 

10 

50 

10 

90 

50 

50 

35 

15 

MAP  No,  100  -  S AUDI A  BASE  No.  2  -  Sec.  15,  T.9S.,  R.4E 


DEPTH  THICKNESS 
(Feet)  (Feet) 


Clay  and  decomposed  granite   70  70 

Clay  and  decomposed  granite   210  140 

Reddish  clay  and  decomposed  granite  ....  235  25 

Coarse  broken  gravel  ...    •   240  5 

Clay  and  decomposed  granite  ••••••••  260  20 

Clay  and  decomposed  granite,  light  brovra    .  543  283 

Very  soft  clay  with  fine  sand  and  water  •  •  550  7 
Streaks  of  hard  clay  with  thin  layers  of 

sand,  water  635  to  670    670  120 

Clay  and  sand,  very  soft      ......     .  .  676  6 

Formation  very  much  harder,  apparently  rock  682  6 

Rock,  bottom  of  hole   684  2 


MAP  No.  101,  SAND I A  BASE  TEST  WELL  No.  1,  NW^SEj,  SEC.  31T,  10  N.R.4E 

DEPTH  THICKNESS 
  (Feet)  (Feet) 


Sand,  clay  and  fine  gravel  •••  50  50 

Sand,  clay  and  fine  gravel      .......  74  24 

Sand,  clay  and  f  ine  gravel      .  «   105  31 

Disintegrated  granite    260  155 

Clay  and  fine  sand   287  27 

Disintegrated  granite  *   300  13 

Fine  to  coarse  sand   518  218 

led  clay   550  32 

Clay  and  sand   573  23 

Sand  and  rod  clay   607  34 

Sand  and  gravol        •••••  ••  618  11 

Sand   655  37 

Coarso  sand   690  35 

Clay   705  15 

Fine  gravel                                                •  715  10 

Sand   730  15 

Clay   735  5 

Sand    758  23 

Hard  rock                                                .    .  767  9 

Disintegrated  granite    •  •••••••     •  773  6 

Coarse,  hard,  sharp      sand                       •  805  32 

Packed  sand  -  shell  indications    ...     •  940  135 

Fino  gravol   952  12 

Hard  rock    983  31 

Fine  gray  sand  ....     .......    «  1,022  39 

Medium  hard  sandstone   1,050  28 

Coarso  sand        ••••     •   1,085  35 

Fino  gravel                       .........  1,115  30 

Coarse  sand  •  •   1,128  13 

Medium  fine,  hard,  sharp  sand    .....  1,204  76 


MAP  No.  131    -  BEL  AIR  C  OI/iPAiTY      SEC.  11,  T.  10  IT.  jJRjJf  E^ 

DEPTH  THICKNESS 
(Feet)  (Feet) 
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MAP  No.  137  -  BILL  BLACK  -  WEST  MESA,  NEAR  NATURAL  GAS  PIPE 

LINE  AT  NORTH  EDGE  OF  ATRISCO  GRANT 


DEPTH  THICKNESS 
(Feet)  (Feet) 


Sand   4  4 

Sandy  adobe  •  ••••••»••»..  9  5 

Sand  and  gravel  22  13 

Sand,  trace  of  adobe  ».  40  18 

Adobe  .  •  .  .  110  70 

Sand    151  41 

Gravel  -  water  at  152  feet      .  .  •  .  181  30 

Clay   183 


MAP  No.  159    -  NORINS  REALTY  COMPANY,  INC.,  VJELL  No.  1  -  NW| 
  S.  19,  T.  11  H.,  R.  4E. 


DEPTH  THICKNESS 
(Feet)  (Feet) 


4 

16 

20 

10 

60 

28 

48 

69 

37 
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68 

19 

40 

44 

112 

MAP  Ho,  138  -  NORTHS  REALTY  COMPANY,  YJELL  Ho.  2  -  S.  19,  T.ll  H. , 

R.  4  E. 


DEPTH  THICKNESS 
(Feet)  (Foot) 


Surface  soil                                                             6  6 

Gravel                                                               .      14  8 

Sand   •                                       26  12 

Eoulders                                                                78  52 

Coarse  Sand                                                          100  22 

Boulders                                                               138  38 

Fine  sand      .  150  12 

Cemented  gravel,  hard                                         160  10 

Sand  and  gravel,  softer                                        205  45 

Cemented  gravel,  arkoso      •  .210  5 

Soft  sand                                                             220  10 

Arkose                                                                 225  5 

Soft  sand                                                             230  5 

Arkose  ,                                       250  20 

Arkose,  very  hard                                               350  100 

Soft  sand,  water  stands  at  350                           360  10 

Granite  wash,  hard                                               415  55 

Soft  sand                                                               442  27 

Granite  wash,  hard                                              450  8 

Coarse  gravel        •                            •••••      460  10 

Arkose   500 

Arkose,  very  hard                                               550  50 

Arkose,  very  hard,  with  thin  strata  of  red 

shale    .  .  •        600  50 

Gray  and  red  shale     ••••••.»•••        620  20 

Hard,  coarse,  cemented  gravel                             650  30 

fled,  gray  shale                                                   700  50 

Arkose,  hard                                                        750  50 

Gray  shale                                                          760  10 

Ytfiite,  hard  sand                                                 800  40 

Arkose,  very  hard    .                                           820  20 

Arkose,  very  hard,  with  red  and  gray  shale 

breaks                850  30 

Red  and  gray  shale                                              950  100 

Coarse  sand  and  gravel  carrying  water  •  •        960  10 

Brown  shale      .                                                1,000  40 

Quick  sand                                                        1,050  50 

Sand  and  gravel                                              1,100  50 

Brown  shale         .............    1,150  50 

Soft  sand   ♦  .    lt175  25 

Coarse  gravel                                                   1,200  25 

T.Taite  lime  1,210  10 

Brown  shale                                                      1,250  40 


(Continued) 


MAP  No.  138,  NORINS  REALTY  COMPANY,  Y/ELL  No.  2,  S.  19,  T.ll  N.f  R  4.E. 


DEPTH  THICKNESS 
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MAP  ITo.  1.38,  N0RIN3  REALTY  CC1.IPAIJY,  WELL  Ho.  2,  S.  19,  T.ll  IT.  R4.E. 

DEPTH  THICKNESS 
 (Feet)  (Feet)   


Gray,  soft  sand   3,110  108 

Soft  sand   3,118  8 

Gray  shale   3,218  100 

Very  hard    gray  sand    3,300  82 

Gray  sand,  softer    3,350  50 

Soft  sand    .  .  .   3,400  50 

Very  hard,  gray,  sandy  lime     ,   3,445  45 

Hard,  gray,  sandy  lime   3,480  35 

Gray  shale                                 .......  3,600  120 

Lime  shell    3,610  10 

Pink  shale    3,640  30 

Gray  sand,  hard      ............  3,650  10 

Gray  sand   3, TOO  50 

Gray  sand,  hard  .......    3,780  80 

Gray  shale                                       .....  3,810  30 

Sand,  gray,  soft   3,820  10 

Gray  sand,  harder    3,900  80 

Gray  sand,  hard      •                           .  .  .  .  3,960  60 

Gray  sand,  softer    4,020  60 

Brown  shale   4,040  20 

Gray  sand,  hard   4,100  60 

Black  sand,  soft    4,300  200 

Black  and  gray  sand,  harder  •  •  4,400  100 

Gray  sand,  hard   4,460  60 

Dark  gray  sand,  hard   4,480  20 

Gray  sand,  hard   4,560  80 

Hard  gray  sand   4,600  40 

Gray  sticky  shale                       ......  4,637  37 

Gray  sticky  shale   4,710  73 

Gray  hard  sand    4,776  66 

Gray  sticky  shale                       ......  4,780  4 

Gray  hard  sand    4,795  15 

Gray  shale   4,810  15 

Gray  hard  sand  4,822  12 

Gray  hard  sand  with  strata  of  sticky  shale  4,870  48 

Gray  shale   4,930  60 

Gray  hard  sand   4,950  20 

Gray  soft  sand    4,970  20 

Gray  sticky  shale    ......    4,980  10 

Gray  sand,  soft   5,024  44 
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